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water :able, which conformfi quite clsskly to the contour lines 
of the country for a time. A leveling process begins imrue- 
diately by the water passing from the higher to the lower 
places along the slope of the water table. The rapidity of 
movement depends upon tlie "head " or steepness of the grade, 
and the texture of the soil. 

The surface of the mater in the marshes and lakes of the 
region indicates the elevation of the water table a t  that place. 
The rise and fall of the water in  a lake will depend upon the 
relation which the supply of water, flowing to  it domn the 
slope of the water table from the higher elevations in the high 
lands b.ears to the loss, by evaporation from the surface of 
the lake and the flow on down the water talde to the rivers. 
This flow from the lake may be in part on the surface a t  a11 
outlet, or, as in this region, mainly, in some cases entirely, 
through the soil by slow percolation. 

The inovenlent of the ground mater is slow, even ill tliis 
permeable soil. The great sand-filled basin acts as a natural 
reservoir, more perfectly than a lake. lxcnuse of the less ~ v : I ~ J -  
oration from a surface of sand than of water and the slow flow 
toward the outlet. 

I n  discussing the amount of ground water RIr. G. 1s'. Rafter3 
divides the year into three periods; the storage period, includ- 
ing December to N a y ;  the growing period, June  to Auguht, 
when evaporation and absorption are most noticeable, ancl 
ground water tends to  become lower; the replenishing period, 
September to November, when the demands on grouiid water 
are less, and it teiids to return to nvrmal height. 

The record of water movement in the streams bf this tlistrict 
seems to indicate that September is the month of least run-otf'!, 
followed by an increase in October awl Norember. The re- 
plenishing period niay begin a little later than tlie time selected 
by Mr. Rafter, or it may lbeccome apparent in the springs and 
lakes in the interior earlier than it shows in the rivers. 

I n  the article on " The disposition of railifall in the lmsiii of 
the Chagres " in the MONTHLY WEATHER RE\ I E ~  for Febrnary, 
19O-i, 1). 64, Table 7 shows that  the heaviest rainfall occurs in 
July, while the greatest outflow clue to ground water occurs 
in November, o r  four months later. This, with the slow move- 
ment of ground water through a handy soil, as determined by 
Mr. 0. S. S l i ~ h t e r , ~  seems to justify the suggestion that  tlie 
heavy rainfall of early suinmer, absorbed on tlie hills, v-oulcl 
percolate through the soil and reach the lower levels from 
four to six months later. 

I t  would seem that the increased mater reported might be 
explained by the slow percolation of the water from the 
heavy rainfall of May, June, aiicl J L I ~ ~ ,  coiiiliined with the de- 
creased evaporation clue to lower temperature, ancl the siualler 
demands of vegetation; in fact. to the general law of increase 

3 Water Supply and Irrigation Papers of the United States Geological 
Survey, No. 80, p. 17. 4 Water Supply and Irrigation Papers, No. 67, 
United States Geological Survey, p. 27. 

in  ground water in  this the replenishing period. Local condi- 
tions of soil and climate emphasize this increase, making it 
more noticeable than in  most places. 
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THE TEMPERATURE OF THE AIR ABOVE BERLIN. 
FEOM OCTOBER 1, 1002, TU DECEMBER 31, 1903, AS SHOnN BY THE 

IJ9ILY ASCENTS EXECUTED AT THE AERONAUTICAL OBSERYATORY 
OF THE ROYAL METEOR1 JLUGICiL INSTITUTE O F  PRUSSIA. 

R) I'RrbF. Dt:. R1( I 1  \HI1 . i \ . a r i h N ,  llilrotor of tli? Olwr\nt8,ry. 

There are four methods employed by modern aeronautics 
for scientific purposes: 

1. L l s w i f s  c!t'ji.w huUootis. carrying one or more observers. 
After the famous voyages of James Glaisher, in the years 
18(;3-1MG, free ascensions were seriously taken up again in 
IS91 a t  Berlin, and biiice then executed in large number with 
improvetl instruments (especially dssniann's aspirated pay- 
clirometer) up  to the greatest height ever reached (10,800 
ineters, Berson and Siiring on July 31, 1901).' 

'ri r r ! y i ~  y st>!f-reg i s tw  1 /icy i ~ ~ s t r ~ c  - 
n i t  t h ,  after the example of Heriiiite and Besancon a t  Paris, 
callecl ballons-sondes," a iuetliocl tested above all by Teis- 
sereiic de  Bort nt Paris by hundrecls of ascents. Instead of 
balloons of 40 to 100 cubic meters of silk or paper, as em- 
ployed elhewhere, tlir deronautical Observatory at Berlin 
iiiakes use of small elastic rubber balloons holcling but  2 or 3 
cubic meters, which, increasing in roluine with the height, 
ascend with increasing velocity and finally burst, without 
reaching an equilibrium, and a parachute brings the appa- 
ratus safely to the gro~incl. An >%scent up  to 20,000 meters 
takes but  an hour's time or little inore, and so does the descent; 
thus the rubber lialloon hardly ever covers a distance of more 
than 50 to 70 kiloiiieters in its flight. 

3. A s ,  +vi ts /$' .w d h r  brdloo ) i  .Q 

3. Liftin!/ ,if rrvyistr t i l i c y  insfricnzc9uts b!y ) I I P C I ) I . S  vf Cites. 

4. I n  case of t,lie wintl being too neak to lift kites (below 5 
or 6 meters per second) tlie X~it~:-linllou~i of Si~sf;,ld-Pnrsei~al 
(capacity 68 cubic meters of hydrogen) is used and enables us 
to reach heights up  to  2500 meters. 

The L4ervnautical Observatory of the Royal Meteorological 
Institute of Prussia, established in the year 1899 near the shoot- 
ing c,zmp of Tegel in very modest dimensions, avails itself of 
all the four methods above mentionecl. I n  spite of its unfavor- 
able situation amid extensive forests, and the perils and 
hindrances resulting from the vicinity of Berlin with its 
electric street car lines, as well as the neigh1)orhoocl of the 
military grounds (shooting camp and barracks of the balloon 
division) since August. 1'302, there have been made daily as- 
cents with kites or kite-balloons without any regard to the 
weather. The results thereof have been regularly published 
through the medium of tlie Berlin Weather Bureau, in the 
Oficial Gazette of the same day ancl in several of the more im- 
portant evening papers of tlie metropolis, as well as in the 
daily weather charts of the Deutsclie Seewarte a t  Hamburg 
ancl of the Berlin Weather Bureau. 

The regular ascents are made in the mornings; the publica- 
1 The four ascensions made by Hammond in 1885 from Philadelphia also 

* * -K * * * * 

gave excellent results with the sliug p5ychrometer.-ED. 
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tion of the results in the charts makes it necessary to get 
through with the experiments by 12 and with the readings by 
12:30 p. m. But ascents are made besides a t  other times, and 
on the days of the international ascents generally the whole 
night is being worked through. The readings are given for 
fixed intervals of height; the published data are air tempera- 
ture, relative humidity, direction and velocity of mind for the 
base (40 meters above sea level) and for 200, 500, 1000, 1500 
meters, etc.; a few words about anomalies in the vertical dis- 
tribution of those elements ancl the limits of the cloud strata 
are added. 

I n  the publication of the higher ascents some of the above- 
given intervals are omitted for want of space. 

The publication in the Oflicial Gazette runs as follows: 
Readings a t  the Aeronautical Observatory of the Royal 

Meteorological Institute published by the Berlin Tl'eather 
Bureau. 

Kite aacent of December 4 ,  1903, S:3n to 11 o'clock a. m. 
I 

4 . 5  - 2 . i  - 5 . 4  - G.2 -11.8 -14. 1 
Sfi 76 70 24 1 1 

Le. 3. S. SJW. ssw, ssw. 

4 .2  10.0 11.0 14.0 l i . 2  16. 0 

Clouclless. - The tempernture increased from the ground 
u p  to 500 meters, ancl again from - 6.1 to  - 5.2 C. between 
1075 and 1600 meters.'' 

To avoid a misrepresentation of the true vertical dibtribu- 
tion of the temperature in the lower strata, caused by the 
rapid diurnal cliange to  whicli the air temperature near tlie 
ground is subject in the moriiing hours, there is given for the 
base (40 meters) the temperature of the moment correspoiid- 
ing to that when the reading for tlie nest  interval of height 
(200 or 500 meters) is taken. 

A graphic exhibit is founded on these readings and has been 
published regularly in the meteorological monthly, Das Wet- 
ter. [Figs. 1 and 2 are selected from the fifteen months given 
in the author's original parnphlet.-E~.] 

The horizontal lines represent the heights for interials of 
100 meters, the light verticals are the limits of consecutive 
days. The heavier verticals correspond to the heights reached 
and the time of the ascents, the temperature a t  the different 
heights being represented as strictly simultaneous, although 
this, in fact, is  not and naturally can not be the case. Still, 
in view of the comparatively short duration of the ascents 
when a t  the greater elevations, this inesactitude is but  a tri- 
fling one, considering the small effect of the daily range a t  
those heights. Equal temperatures were joined by isothermal 
lines, drawn for each 2" U., the intervening isotherms being 
added when necessary. The regular actual readings are rep- 
resented by full isotherms, interpolated or extrapolated T d u e s  
by dotted lines. Additional observations taken by means of 
free or self-registering balloons are represented by dotted ver- 
ticals up to a limit of 5500 meters shown by the size of the clia- 
gram. The lower and also the upper surfacesof clouds, where 
attained, are indicated by a W (lower) or w (upper surface) 
(W = TVolken, German for yloucls) ancl occasionally by CU 
( cumuli ). 

The diagram represents the air temperature above Berlin 
during a period of fifteen months (October 1, 1902, until De- 
cember 31, 1903); it appears to be SO far the first and unique 
of its sort.* It shows only in its first three months a few 
lacunE, caused by intervening Sunclays and holidays; since 
1903, these clays have also been comprised in the regular work 

*See an earlier analogous diagram by L. Teissereuc de Bort in the 
Paris Comptes Rendus, August, lt19Y, and Monthly Weather Review, 
September, 1899.--3~. 

of the observatory. It establishes a clear picture of the change 
of temperature from day t o  day at different heights, and demon- 
strates the occasionally quite enormous oscillations therein. 
Likewise i t  demonstrates the unespecteclly frequent formation 
of thermal belts and inversions in their intensity and duration, 
as well as the bursting in of cold or  hot "waves." It may be 
added that  the daily range of temperature a t  the base has not 
been taken into account, since this would often have led to an 
illegible accumulation of the isothermal lines. 

I n  orcler to facilitate the study of the distribution and 
change of temperature, all values lying above the freezing 
point have been pointed out in the plates by R light hachure, 
the limit thereof corresponding to the isotherm of 0" C. This 
isotherm will be found a t  an elevation of some 2200 meters on 
the 1st of October, 1903, but  a t  450 meters on the 2d, and on 
the ground on October 4, though the temperature was above 
the freezing point up to 550 meters. The cold wave or cur- 
rent which had clescendecl from above ancl reached the ground 
on the 4th still prevails on the 6th a t  500 meters, the air has 
grown warmer above this and beneath it; the 0" isotherm rises 
on the 7th to 2700 meters and sinks uutil the 20th in a series 
of oscillations to 1300, when i t  rapidly soars to 2600 meters, 
quickly to  descend again to 1250 meters until the 32d. Until 
the 95th it rises more slowly to 3OW meters, sinks until the 
28th to  1200, to  wind tlie month up by two rapid oscillations 
between 2'700 a d  1050 meters, with boiiie thermal discontinni- 
ties in the lower strata. Such are to be seen more particulsrlly 
in the first part  of November, forming as i t  were "islands" of 
colder or warmer air, the freezing point line keeping high in 
the iiieantiwe (W)O to 2000 meters). 

On November 14 there coiniueiices a frost period on the 
ground, while i t  yet coiitinues to be warmer a t  500 to 1000 
meters. The prolonged period of frost. holding until Decem- 
ber 15, shows ouly two breaks, from the 3ls t  until the 27th, 
and on the 21th of November, when the 0" isotherm ascends 
to 1000 meters; h i t  011 December 13 there already appears in 
the higher state D c1eci;lt.d warm wave. with temperatures above 
0" (up to + 4" ant1 more), while on tlie grouncl there are found 
So of frost. The warm wave reaches the ground on the 16th. 
A siiiiilar process is seen on Deceniber 23 and 23, with analo- 
go~ih formation o f  strata. Until January 13 the 0" line re- 
niaiiis compnratively high ( reaching 2500 meters), though with 
repeated consitlerable oscillations, but i t  then sinks to the 
ground to remain there until the 34th. On the 19th and 20th 
we find. between 1000 and 1500 meters. a pronounced inversion, 
minus 10' Lelhv and 0' above. An estraorclinary rise of tem- 
perature a t  higher levels follows from the 24th until the 27th 
(+ 8" a t  1500 meters!), the 0" line soars up tmo 3100 meters, 
and this again is followed by rapid cooling off, formation of 
thermal strata (February l-lOth), and cold waves on the 
14-1'7th. Froiii the 1Sth to the 19th tlie 0" line ascends from 
the ground to 2500 meters; at  a height of 1400 meters there 
was a temperature of - 1 9 O  on the lGth and one of + 6" on 
the 20th. The further coiirse of our line until March 5 shows 
rapid and consiclerable oscillations, between 500 and 2500 me- 
ters, after which i t  slowly descends to the ground, touching it 
for the last time in the seahoii on the 11th and 13th. Until 
March 23 i t  again keeps rising, accompmied by manifold ther- 
mal changes, snd attains 375tJ meters; a cold wave brings it 
down again on April 2-6 to 500 meters. On the 4th of April 
the isothermal lilies below 0" are bent up rapidly ancl very 
steeply, but  the 0" line does not take part in t h k  to any de- 
gree. With iiuinerous short changes this latter keeps compar- 
atively low until April 31, from 200 to 700 meters, and ascends, 
after a rapid oscillation on  the 2Sd-25th, until the end of the 
month, slowly but continuously, to attain, on May 3 ancl 4,3200 
meters. The "cold saints ' *  of hIay 10-13, ancl again the 19th, 
shorn a fall to 1300 and 900 meters; the 15th and 16th an in- 
teresting inversion a t  2000-2600 meters. From May 19 there 
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begins a considerable rise, attaining 3200 meters, followed, on 
June 3, by a redescending to 2250 meters. In June the mean 
eleration of the 0" line keeps high, between 3500 and 2200. 
and likewise in July and August, showing now larger shifts 
of height, between 2000 and 3000 meters, in nearly regular 
ten-daily periods. After a sudden descent of cold air down 
to 1500 meters, on August 30 there follows an extraordinary 

rise of the 0" line, reaching its annual extreme on September 
3, with 5600 meters, nhich again RDS followed by a similarly 
rapid fall to 2S00 meters by the Sth ancl to 1150 meters by  the 
12th. After that came considerable rise, to 3500 meters-18th 
until 20th-and up to 4000 meters on the month's last day, 
followed by a quick descent until the 3cl of October, and a 
slow rise to 2800 by the 9th. With a series of considerable 
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oscillations between 2900 and 200 meters, combined with fre- 
quent inversions, our line sinks by the end of November and 
beginning of December to  the ground. In December, 1903, 
there prevails a formation of warm strata u p  to  2000 meters, 
except on the days of 7-11th. 

I n  presenting this first essay of a continuous study of tern- 

NOTES AND 
PLANETARY METEOROLOeY. 

The following letter is an interesting illustration of t.he 
extent to which astrology still survives in tlie minds of tlioso 
who have not kept up  wit,h the progress of civilizatioii and 
education. 

WILLIS L. MOC~RE. 
SAN Dmcio,  CAL.,  April 1.9, 1305. 

Ch.ief of Wealher Btcrenu, Tmhingtoti, D.  C. 
I beg to ask if it  is contrary to  ~ O I W  rules to allow iniluiries ani1 sug- 

gestions from the public if t,hry clo not becume too frwluent arid rnilmr- 
rasing. Our weather a t  Sail Diego for sonie years past has been quit,e 

few years. Having a large circle of friends who often iniluire of nie 
about the wont,lier as I understarid it frcini the nioon lihases, con junc -  
tions, wind, etc., I hare  veut,ureil to  approach our M“rat,lier Bureau 
offii:ial a few times in the most. respect,fnl way. by way iof inquiry, wit,h a 
view t u  cciufirni or otherwise prerailing indications of coming CliaiiKes, 
remarking that so many of the 11io~)n changes were close to noon, when 
I hare been ahrupt.ly nirt with the remark from 1.he forecast olficial. 
‘ 6  We do not take any stock in s u c h  stuff as that.” In conclusion, allow 
me t.o say while it is dinicult to l)ri)guostic,ate weather 
except by the instruments thirty-six hours alieatl, there a 
farmers here who in tlie last few years tiitre made iiiore 
casts based on astrology, moon changes, and unsettled, 
correuts tlmu the Bureau of Han Diego, aucl as a 1 sult iiiaiiy per~oiis 
here are looking t o  Los Angeles. San Diego citizen are turning to  Los 
Angeles Weather Bureau. 

Yoiirs, very respec.tfully, 
(Signed) BENJAMIN .J imI<INs. 

Born June 20. 3 p. in., lS4G. Sign Geinini: nioim in T:turus; sitii io 
conjunction with I\Iercorg in the enil of Gemini in to Snturu; R i n  
1)eginning of  Pisces; nii~wn in Taurus a t  conjunction; Venus cliww star 
to Mars in Cancer; BI. C:. node 1l0 ascending BI. 1,’. 

I n  connection with the above ericlence of the continued es- 
istence of believers in astrology, we notice extracts froin the 
San Diego newspapers lamenting the fact that  southern Cali- 
fornia hacl no rain in October, November, and December, and 
no prospect of rain during January, although the local weather 
prophets, a i d  even astrologers, living a t  a clistauce hacl prom- 
ised considerable rain for tmhe winter season. The editor of 
the San Diego Times says: 

It failed to materialize, and we are thrown u1mn the Weather bur en^^ 
again \\ ith adiled experience in discounting old time qignq a’i inter 
Ly that wonderful array of weather-wise inen who antinally find +heir 
way into print to de iuonhxte  what they can not predict alJl)lIt the 
weather. 

It certainly is a matter of surprise that there should be S O  

many sensible men foolhardy enough to risk their repnt a t ’  1011 

by attempting t o  make long-range weather forecasts when 
there is a reasonable cert,aiiity that they will thereby siinply 
make themselves the laughing stock of the community. 

What can the motive be, if not a mere desire for local no- 
toriety ? Surely a cautious man woulcl make many private pre- 
dictions and make sure of having a large percentage of verifi- 
cations before beginning to publish. But these astrologers 
seem to keep no records, or a t  least ignore them, since every 
attempt to verify their work shows its utter unreliability. 

Are they not monomaniacs-men of unhalancecl mincls, 
paradoxers, or  possibly even quacks and fakirs ? 

One of the most persistent of the planetary forecasters says: 
The papers that publish my forecasts are not edited 11s fools mitl the 

millions of families that  read them are not so ignorant that  they do not 

perature in the free atmosphere to our colleagues and to all 
friends of scientific aeronautics, we can not forbear to  remark 
that  it .has been the result of hard work, done in all sorts of 
wind and weather, the execution of the ascents remaining 
chiefly in the hands of Professor Berson and Dr. Elias, besides 
the director and all the other members of the observatory. 

EXTRACTS. 
know what they want. The fact that  they pay for my work is evidence 
that they closely esainine it and have found it u5efiil. 

Newspaper editors 
are always willing to pay for whatever increases the popu- 
larity of their newspapers. They publish interesting matter 
that  mill, they think, catch the attention of the reader simply 
because it is news. They would like to have the reputation 
of ~mblishiiig nothing but  what is correct, reliable, and true, 
but  this is almost an impossibility in many cases. So they 
publixh nearly everything that  comes handy, and leave it for 
the discreet reader to make his own selection. 

Perhaps one million persons see the astrological forecasts, 
but do one hundred thousand read them with any care or at- 
tention, or find theiii useful:?’ A forecast is useful only when 
a man actually makes siJiue use of it, ani1 really profits by its 
use. Our experience is that  of the millions who read the daily 
forecasts of the Weather Bureau some rarely make any use 
of theio, others do make use of them. Only a relatively small 
percentage of readers know how to put  these forecasts to use 
or are able to alter personal liusiness arrangements to suit the 
predicted Tveiztlier. They ordinarily glance a t  the prediction. 
If i t  says Lbraiu,” they may pick up  an unibrelltt which they 
woulcl otherwise have neglected; if i t  says “fair weather,’’ they 
i m y  save themselves the trouble of carrying an umbrella. 
Only a sinal1 percentage of the Weather Bureau predictions 
relate to storins or estreinely severe weather changes, such as 
wonlcl necesbitate the rearranging of plans uf w-ork for the 
day. It must be I ery much the saine way with the long-range 
astrological forecasts. Only tliose can be really useful that 
foretell suoli important matters as deinand atteutioii ant1 fore- 
tell tliein in such a definite way that we know when aiicl where 
they mill uccur. Unfortunately, the astrologer rarely or never 
does tliis, ancl, therefore, we think that  his forecasts can not 
be really useful to the community. They, however, d o  serve 
a4 topics of conversation, to keep the subject of astrology 
always before the public, to stiinulate credulity in the mincls 
of those wlio admire and wonder a t  the wisdoin of the learned 
seer. We remernber very well that  certain newspapers in 
C’inciiniati supported tlie feeble beginnings of our work in 
forecasting. by the assurance that tlie subject was one of such 
p01)iiler interest that  they were cluite willing to pay a certain 
suin annually ( although I believe they were never called on 
to d o  i t ) .  Whether our predictions were verified or not was 
less important than the fact that  we were about to make the 
trial, and everyone wirhed to  see what we said. 

A few years later in Washington we were approached by 
some of the brokers, operators, and gamblers who shove the 
prices of grain and stocks lip ancl down, am1 mere assured 
that a high price would be paid for special inclications about 
the weather, as i t  was now forming a very important additional 
lmsis for their gambling operations. We refused to  have 
anything to do with such iise of the information in our pos- 
session. but  we have lately noticed that some of the men who 
are now engaged in long-range forecasting for the daily news- 
papers are also going into the business of forecasting the 
crops and eren the pricer of crops. Froin this point of view, 
they and their colleagues (‘ on ’change ” inay possibly think 
that their planetary forecasts are ‘‘ useful,” since whatever 
helps one to make a fortune or :I living is useful to him. The 
Weather Bureau can not altogether prevent the misuse of its 
daily forecasts, but by making them free to the whole public 

We think this enthusiast is Inistaben. 


